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this stability of the solid solution. The first cause may
be that the " carbon " change-point, or the lower critical
point, which is bound up with the decomposition of the
solid solution, is lowered so much by the presence of the
alloys that it actually does not occur at any temperature
above that of the atmosphere. Obviously, a steel
possessing this property would show no tendency to
decompose, when cooled in air from a high temperature,
because of the low critical point. A second cause which
contributes to make steels harden in air, even though
their lower critical point may occur at a temperature
higher than atmospheric, is the rigidity or viscosity of
the solid solution in the steel. It is quite well known that
the rigidity of the solid solution is a function of its
temperature. The higher the temperature, the less rigid
the solid solution will be. As the temperature falls, the
solid solution increases in rigidity, and consequently
increases in viscosity. The speed of decomposition of a
solid solution is necessarily affected considerably by its
rigidity or viscosity. The decomposition means that
there is some movement of the particles within the solid
solution, and the ease with which this movement can
take place will be inversely proportional to the viscosity
or rigidity of the solid solution. Therefore, although the
change of structure associated with the critical point
might occur at a temperature higher than atmospheric,
it is quite possible that the solid solution may have become
so rigid, in consequence of the comparatively low tempera-
ture which it has attained, that it is impossible for the
movement of the particles which produces the structural
change (this being the decomposition of the solid solution)
to take place. The accuracy of this view is supported
by the known effect of time upon the decomposition of
the solid solution in air-hardening nickel chromium steels.
Even those nickel chromium steels which harden most
violently when cooled in air, i.e., at a normal rate, can
be made quite soft, if the steel is cooled so slowly, i.e.,
over many days, that the ordinary structural changes